Math 4001/5001 Analysis 2

Homework Set 1

Fall 2023

Course Instructor: Dr. Markus Pflaum
Contact Info: Office: Math 255, Telephone: 2-7717, e-mail: markus.pflaum@colorado.edu.
Problem 1:

a) Write down the axioms of a field. (2P)
b) Prove that C = R? together with addition +, multiplication - and the elements 0 = (0,0)

and 1 = (1,0) becomes a field. (4P)
c) Show that there is no order relation on C so that it becomes an ordered field. (2P)

Problem 2: Show that the absolute value |- | : C — Rx>q, a + ib — va? + b? is a norm on C.
(2P)
Problem 3:

a) Prove that for all real p > 1 and z,y € R™ the following inequality by Minkowski holds true:

2+ yllp < llzllp + [yl ,

B =

where [l2fl, = (X5, [al?)
Hint: First show
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and then use Holder’s inequality which says that for p, ¢ > 1 such that %+% = 1 the following
holds true:
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(4P)
b) Show that || - ||, is a norm on R™. (2P)

Problem 4: Prove that R” with the euclidean norm and C with the absolute value are complete.
(4P)



